The epidermal growth factor receptor as a target for cancer therapy.
Epidermal growth factor (EGF) receptors are expressed at high levels in about one third of epithelial cancers, and autocrine activation of EGF receptors appears to be critical for the growth of many tumors. We hypothesized that blockade of the binding sites for EGF and transforming growth factor-alpha on EGF receptors with an antireceptor monoclonal antibody (mAb) might be an effective anti-cancer therapy. We produced murine mAb 225 against EGF receptors and demonstrated blockade of receptor function, as well as inhibition of cell growth in cultures and in nude mouse xenografts. mAb C225 is the human:murine chimeric version of mAb 225. Cell cycle inhibition occurred in G(1) phase, and was due to upregulation of p27(Kip1), resulting in inhibition of cyclin E/cyclin dependent kinase-2 activity and hypophosphorylation of Rb. In addition, the amount and/or activities of a number of proapoptotic molecules were enhanced. The antitumor activity in vivo against xenografts was at least partly attributable to reduced vascularization, resulting from decreased vascular endothelial growth factor and basic fibroblast growth factor production by the tumor cells. Metastasis of xenografts was curtailed with mAB C225 treatment, accompanied by a decrease in tumor production of MMP-9. Further studies showed that mAbs 225 and C225 enhanced the cytotoxicity of chemotherapy against xenografts of a variety of human cancer cell lines. Well established xenografts resistant to either mAb or drug treatment alone were eradicated by the combination therapy. Drugs for which this has been demonstrated include doxorubicin, paclitaxel, cisplatin, and topotecan. Antibody treatment also potentiated the responsiveness of human tumor xenografts to radiation therapy. These findings led to clinical trials of human:murine chimeric mAb C225 in combination with chemotherapy or radiotherapy. Results from phase I and II trials involving more than 500 patients are quite promising, in particular in advanced head and neck cancer treated with C225 plus cisplatin or radiation, in advanced colon cancer treated with C225 plus CPT-11, and in advanced pancreatic cancer treated with C225 plus gemcitabine. Phase III trials are now underway.